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FILLER TESTING
NAS8-36298

U.S. POLYMERIC O.E. 71108

Eiller Lot for NASA Lot# 3
1. Carbon Content, X SAMPLE
QAI-5560 #3A-1 #3A-2 #3A-3

99. 40 99.32 99. 44
NASA LOT# 3 AVERAGE 99.39

2. Ash Content, X ©. 000 ©.000 2. 000
PTH-71B Q.000  Q.000 2. 905
AVG. ©.000 2. 000 Q. 002

NASA LOT# 3 AVERAGE ©.001

3. Atomic Absorption, ppm #3A-1 #3A-2 #3A-3 LOT#3
CTN-53B AYG.
(Values are average of Na 6.0 6.0 6.0 6.0

2 deterwminations) K 2.3 1.0 2.0 1.8
Ca 2.5 2.5 2.9 2.3
Mg ©0.0 2.0 0.0 2.0
Li 0.0 0.0 2.9 0.0
TOTAL 11.0 9.5 10.0 10.2
3a. Moisture Content, %X .010 . 913 2. 000
CTN-53B 1 905 21020 s
AVG. .008 .218 2. 000
NASA LOT# 3 AVERAGE .008
3b. Ash Content, X . 023 . 900 . 000
CTN-53B 21923 1910 1 0920
AVG. .025 . 025 . 000
NASA LOT# 3 AVERAGE .010

4. pH, Units 4.80 4.75 4.85

ASTH Di3512 4.95 4.80 4.80
AVG. 4.88 4.78 4.82
NASA LOT# 3 AVERAGE 4.83

s. Particle Size, wmicrons AVG. .31 .51 - 42
S.E.N. procedure Maximum .99 .88 .85
(Average values are Minimum . 20 .18 <15
of 20 determinations) Std. Dev « 23 . 20 « 17

NASA LOT# 3 AVERAGE SIZE .48

6a. TGA, °C at 50X Loss 864 860 850

CTH-51 NASA LOT# 3 AVERAGE 838
HITCO MATERIALS DiVISION

700 E. DYER ROAD, SANTA ANA, CALIFORNIA 92707 » (714) 549-1101 ¢ TWX (910) 505-1130 » FAX # (714) 549-2858-5-2437
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Filler Lot for NASA Lot# 3 \
€b. TGA See Charts 6A-6C
CTN-51
7. Particle Size Distribution See Charts 7A-7C
CTN-72
7a. Particle Size, microns $3A-1 $3A-2 $3A-3
CTH-72 .89 .94 . 89
: 24 +83 286
AVB. .92 . 88 . 88

NASA LOT# 3 AVERAGE .89
U.S. Polyweric

Hamid M. Quraishi, Hanager
Quality Assurance Department
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RESIN TESTING

- NAS8-36298

u.S. Polymeric 0.E. 71108

91LD Resgin Lot for NASA Lot# 3

Page 1 of 2

_ 1. Resin Solids, % 43-1 #3-2 23-3
PTH-7C 71.8 71.6 71.3
71.4 71.8 72.3
71.8 70.5 71.3
- AVG. 71.7 71.3 71.6
Lot# 3 AVERAGE 71.5
- 2. Specific Gravity @ 25C 1.129 1.131 1.128
pPTH-29C Lot# 3 AVERAGE 1.129
B 3. viscosity, Brookfield, cps- @ 22.8°C 1250 1375 1250
PTHM-14C Lot# 3 AVERAGE 1292
4. Gel Time, min:mec 3:40 3:38 3:33
- PTH-47B Lot# 3 AVERAGE 3:37
s. Atomic Absorption, PP® #3-1 #3-2 #3-3 LOTL AVG
_ cTn-5S3B Na 8 14 14 12.0
K o o o 2.9
Ca S S S 5.9
Mg 1 1 1 1.0
Li _L 1 1 1.0
AVG. 15 21 21 19.0
- 6. Volatiles, Gase Chromntogr.phy See Charts 6A-6C
CTH-55
7. TGA, % Weight LossS at 500°C #3-1 #43-2 43-3
CTH-51 (AIR) 38.7 38.5 38.2
Lot# 3 AVERAGE 38.5
See Chart 7A-7C
8. DSC, temperature oC 178 183 185
CTN-50A Lot# 3 AVERAGE 182
See Chart 8A-8C
9. HPLC See Chart 9A-9C
CTM-49A
10. GPC, Average molecular vwt. 1666 1751 1838
CTHM-49A Lot# 3 AVERAGE 1752

See Chart 10A-10C

m_/\ HITCO MATERIALS DIVISION
1 o = veR ROAD. SANTA ANA, CALIFORNIA 92707 © (714) 549-1101 ¢ TWX (910) 595-1130 *

FAX # (714) 549-2858-5-2437



11.

12.

13.

14.

15.

LD Remin

pH, units
CTH-1B

Phenol Content, %
CTM-55 Appendix 1

Chang’s Index, ml.
CTM-5B

RDS, Miniwmum Viscosity, CcpSs.
CTH-57A

NMR
Vendor procedure

ot

Page 2 of 2

or NASA t #

#3-1 #3-2 #3-3
8.5 8.5 8.5
Lot# 3 AVERAGE 8.5
12.22 11.92 11.72
12. 97 12.10 11.73
AVG. 12.39 12.01 11.72
Lot# 3 AVERAGE 12.04
24.8 24.6 25.2
Lot# 3 AVERAGE 24.9
in, Visc. *C
#3-1 179 107
#3-2 212 115
#3-3 2901 107
AVG. 197 110

See Charts 14A-14C

See Charts 15A-15C

U. S. Polymeric

Hamid M. Quraishi, Manager
Guality Assurance Departmwent
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TYPICAL GAS CHROMATOGRAPH SET-UP

OPHI\M_Q_A.:%——' z Pats
Column ’ lnlctor__EI_Q_—
Length A —

Dia.
Liquid Phase

Voltsgt ————

$ensit. ————

Fiow Rates, al/min

" THE Nydrogsn £ Ait

gupport Scavengt ———
Wesh $piit 5

Carrier Sas Tempergtyre c
lonmeln_ﬁ— llt.m Im :
inlet Press psig  Coluan il GO

fate 22— al/ein Final

CHART SPE Rate
SAMPLE Solvent
0.1 A Conen.

Size
>

GAS CHROMATOGRAPHY STANDARD SOLVENT

TEST METHOD CTM-55

STANDARD SOLVENT/MONOMER

MEOH

ETHANOL

MECL2
ACETONE

1PA

THF
ACETONITRILE
CRESOL

MEK
FURFURAL
TOLUENE
CHLOROBENZENE
PHENOL

BgIENTION TIME (MINS.)

NOTE: THF WAS USED TO DILUTE THE RESIN SAMPLES.
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__*3!’._ REAL TIME C:HF:GHF!TCIGF’.HM %%
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L P e
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b

My . =1600. 08

caMFLE 91 LU -z

mise . - ﬁ=@A1@1266HS/HL

TIME: 18:2d

DRTE: 12-1@/8¢€

OFERATOR: JGZ

FUN TIME: 2p.@@ MINUTES

DELAY TIME- @ a0

CHAN:

PK FET FEAK AREA E FERAF
NO. TIME ARER % L HT
K €32 1866 852 1 Z2TE
€ 1.74@ ~sps5@8 7.31¢€ 2 118322
7 3.3@ 2M45400 ge . 991 3 646332
g 5.10@ 1n194 _za7 4 409
a 5.5& 14229 415 2 QU
1 S5.98 z416 971 4 g6
11 € .4¢ 1368 @46 4 ag
23 11 6% 25297 1.6830 3 185
33 16.2% z731 @en 1 140
ap =1.9% 24535 1.0@38 2 5148
41 2Z2.6% 167&¢ 315 ¢ 157
47 =22.20 13211 386 1 162
ToTAL AREAR= 342664¢

THRESHOLD= 1

WMIN.PE WIDTH= 1%

aRER REJECTS 160

ORICINAL PAGE I8
OF POOR QUALITY.

VEFTICAL SCHLE FRCOTOR = 1R

CHART 6B

€
T- —
§_ |
23-1
1
33-
\ \
ng h‘,
cAMFLE - &1 LD -z
misC. C-BA1@126€HS/ﬂL
TIME: 18:24
DRTE: 1271@-86
OPERATOR: JGZ
RUM TIME: J@ @ MINUTES
DELAY TIME® ©. 00
CHAN:
PET PERK  ARER E FERY
NO TIME ARER % HT
¢ 1.706 _25wcel - 332 2 11@3Z
2 3.3@ 3849400 ga z@7 3 84633
& 5.10 10194 z9¢ 4 402
a 5.58 14229 416 3 995
23 11.€8 25297 1.@33 3 1855
ap 21.95 24539 1 ai@ ¢ 5148
41 22.@E 1676¢ _31€ 2 1576
4z 22.29 13211 386 1 16€6
TOTRAL ARER= 341E£332
THRESHOLD=

MIN P WIDTH= 1%
AREA REJECT=



%1% REAL TIME CHE

-
! E::

ORIGINAL PAGE IS
OF POOR QUALITY

OMAETOGRAM 3%

s

b

|

FINAL FULL SCAHLE

cEMriE- §1 LD 3
c=0.1

pase

My . =iea6. o

micc. v a5 eMS/ML

TIME. 19:0%8

DARTE - 210 8¢

OFERATOR: JGZ

UM TIME: %@ .09 MINUTES

DELARY TIME" @.00

CHAN -

Fk RET FEFAK AREA E FEAK

Mo, TIME HRERA % HT
z L€3 5795 L1355 2 879
4 1.€2 774082 .ea2 2 10929
5 1.9@ 241496 £.€292 2 18897
€ 3.4@ 3545960 g2.826 3 pE79Y
7 5.1 ra4-13 .17a 4 25¢
g 5.50 7111 166 4 547
g 5.9t 40¢1 .@9% 4 189
1@ 6€.49 3269 @76 4 152
1g 11.72 15333 .25 1 gzy
2% 1€.3¢ 1188 .azg 2 51
41 21.93 54¢36@ 1.276 2 o517
4z 22.8% 317880 7.423 3 12752
TOTRL AREA= 42023E9

THRESHOLD= 1

MIN.PH . WIDTH= 1%

AREAR REJECT= 1000

VERTICAL SCALE FAHCTOR: 1V

4

CHART 6C

G-

2
=

e ]
3|

[ X1
“h
|

42-&;5,

caMFLE: £1 LL 3-3%
Mi1sC .

TIME: {9:@38

DRTE: 12,1086
OFERATOR: JGZ
RUN TIME:

DELAY TIME: @. 08
CHAN :

PR RET PERK
NGO TIME AREA

c=0 108526MS/ML

30.08 MINUTES

4 1.€7 77409
5 1.°@ 241490
€ 3.46 354€9009
11.73 15339
21.93 54630
22.8%

TOTHL
THRESHOLD=_ 1

MIN.PE WIOTH= 1%
fARER REJECT= 16

ac

-}
[l

T L L R L

P INL A L)
~ImMmom

AREA= 4253€48

GIDY = L 2 D
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CHART 9A

YATA FILE A: FHENDI4. HDR TAKEN 09-05-19B6 15:49: 05

A e e FE B FE I AREA FERCENT REFORT 26 P B 6 I FE I
***********************************************&****************

AR T AR A

¢ t mple Name: 91LD,3—1,C=6.76 Operator Initials: JGZ *

¢ Date: 09-05-1986 15:49: 05 Method: FHENOLIC DATA FILE: A: PHEND36.FTS - %

¢« Interface: 4 Cycle#: 36 Channel#: O Vial#: N.A. *
*

width: 10 Threshold: .01

¢ ! arting Feak -
*****************&***************

w*w*******************************************
¢ Instrument Types: BEECKMAN HFLEC Column Type: MI1CROBONDAFAK c-18 *
* Solvent Description: THF /WATER, 2:1 BEY WEIGHT *
4 __Dperating Conditions: K.Tey FLOWRATE=1.5 ML/MIN »*
* Detector O: 220NM/ . SAU Detector 1: *
3 Misc. Information: LENGTH=25 *
* % *******************§********************************************************
st=Erting Delay: 0. 00 Ending rRetention Time: 10,00
=k Ret Feak Area B Feak Normalized prea/
NG Time Area A L Ht. % Height

2 1.80 118498 73.6309 2 5085 100.000 23.3

b 2.07 42437 26.3691 2 4223 35.813 10.1

160935 Aarea Reject: 1000 One sample per 1.000 sec.

Trtal Area:

- ORIGINAL PAGE IS
OF POOR QUALITY
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CHART 9B

A1+ FILE A:MESH1.HDR TAKEN 09-05-1986 14:15:09

JATA FILE A: FHENO3S5. HDR TAKEN 09-05-

. P P e PE e I N AREA FERCEN
***************************
* | zxmple Name:s 91LD,3-2,C=6.99
09-05-1986 15:28:08

# ates
# Interface: 4 Cycle#: 35
# ctarting Peak width: 10 Threshold: .01

o Y T2 A2 A Ak il
% —lnstrument Type: BECKMAN HPLC
* Solvent Description:
* Operating Conditions: R.Ta, FLOWRATE=1.
Detector 0: 220NM/ . SAU

***************************

Method: PHENCLIC

******************************
Column Type:
THF /WATER, 2:1 BY WEIGHT

1986 15:28:08
T REFORT e e - - e I P I

*************************

Dperator Initials: JGZ *
DATA FILE: A: PHEND3S.FTS »
Channel#: O vial#: N.A. *

*

*****************************
MICROBONDAFAK c-18

ML/MIN

*
*

»*

Detector 1: *
*

*i
* Misc. Information: LENGTH=25
*;1****************************************************************************
F%_thing Delay: 0.00 Ending Retention Time: 10.00
F Ret Feak Area B Feak Normalized Area/
N . Time Area % L Ht. % Height
2 1;79 117907 74.0922 2 5029 100.000 23.4
3 2.05 41228 25.9078 2 4167 34.967 9.9
f;tal Area: 159135 Area Reject: 1000 One sample per 1.000 sec.

~ ORIGINAL PAGE IS
OF POOR QUALITY
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Lol RN AW

HEND34.HDR TAKEN 09-05-1986 15:07: 23 ORICTNAT. TAGE IS
OF POOR QUALITY

ATA FILE A:F

4 e I BE 6 HEPE AREA PERCENT REFPORT o DE HE DE D6 B FE

*********************************

**************************

ppepegupnee 2 3 2 2 2 S 5 Sl
i € mple Name: 91LD,3—3,C=6.67 Operator Initials: JGIZ *
t bute: 09-05-1986 15:07: 23 Nethod:PHENDLIC DATA FILE: A: FHEND34.FTS *
¢+ Interface: 4 Cycle#: 34 Channel#: O vial#: N.A. *
¢ ¢ .arting Feak width: 10 Thresholds .01 *
r*;}***************************************************************************
¢ Instrument Type: BECKMAN HFLC Column Type: MICROBONDAFAK c-1i8 *
" Solvent Description: THF /WATER, 2:1 BY WEIGHT *
# Operating Conditions: R.T., FLOWRATE=1.95 ML/MIN *
' 2 pDetector O: 220NM/ . SAU Detector 13 *
* MisC. Informations: LENGTH=25 *
* % *****gg*********************************************************************
Stwrting Delay: 0.00 Ending Retention Times 10.00
Pk Ret Peak Area B FPeak Normalized Area/
Nc__ Time Area % L Ht. % Height

3 1.78 118569 7%.0817 2 5139 100.000 23.1

b 2.05 43673 26.9184 2 4294 36.833 10.2

1.000 sec.

Total Area:s 162242 area Reject: 1000 One sample per
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=+% Calibration Data ***
Calibration Name:
Misc Information:

Fit Type! 3
Log Mol Wt = A + Bx ¢ Cx~2 + Dx"3
A=  2.538977 ps 2.115€15 Cx -.5646824

Coefficient of Determinations

GPC CALIBRATION PLOT

D= 3.606432E-02

0.9902

Log Mol Wt

4.544
4.176
3.556
3.371
2.756
1.964
1.857

CPC CALIBRATION PLOT

| | |

Ret Time Molecular Weight
3.950 35000
4,33 15000
4,83 3600
5.09 2350
6.00 570
7.17 92
7.50 oo 72

Log Mol Mt
-3
1 [
4 T
1
3 —
18 [
z .
1w -
| |
1
18 2.8 3.8 4,

0 5.8 6.9
Retention Time or Volume



CHART 10A

ORIGINAL PA
\T FILE R:BFC21  -HDR TAKEN 0B-05-19B6 17:26:22 op PAGE I8
. POOR QUALITY

- e ae e ded e OGFE REFORT 26 6 B Ve e P PE IE

[ 3] ***************************************************************************

sample Name: 91LD 3-1 C=2.68 Operator Initials: GEF *
Date: 08-05-1986 11:42:15 Method: DATA FILE: B: GFC21 .FTS *
* jterface: O Cycle#: 21 Channel#: O Vial#: N.A. *

*

yoarting Peak Wwidth: 60 Threshold: © ~
******************************************************************************

Instrument Type: HFLC/BECKMAN Column Type: ULTRASTYRAGEL 5004
- Solvent pescription: THF
, Dperating Conditionss: T=35C FLDwRATE=2.0ML/M1N
Detector Ot 254NM/ . 1AU Detector 1:

: Misc. Information: CALIEBRATION/GFC
*************************************

*
»*
*
*
*

*********************

?rw******************
jtarting Delay: 0. 00 Ending Retention Time: 10.00
ipration file: GFCPHEN
~ecular weight Distribution Averages
jaseline TIMES: 3.8S to 10.00 MW 22295 to 2
> Ccess TIMES: 3.85 to 10.00 Ml 22295 to 2
&“al Area: 256218
MW= ) 1666
Mn= 284
M 'Mn= 5.8652
Nz 4056
Mv= 1451
% frea Log Mol Wt vs. Areaz-Cum Cum Z
— 2.4 TTT 1 1 ‘IIHHI T lHHIll | \nn |mu|| ] 188
—~
- 58
N -1 25
Wity t 1111 ¢ \Illllll | |Hlll\l | llllllll | a
N Mol Wt S 4 3 2 i 8

18 10 18 18 18 18



riemiaL pace 1 CTART 108

OF POOR QUALITY
~ FILE B:BPC23 _HDR TAKEN 0B-05-19B6 17:31:38

4&4&#&4&%&*&4&4& CSF?C: F?EEF9C3F¥1' 4&4&4&4&4&4&*&4&

k****************************************************************************

. mple Name: 9iLD 3-2 c=2.68 pOperator Initials: GBF *
_ites 08—05—1?86 12:14:53 Method: paTA FILE: B: GPC23 .FTS *
[nterface: S Cycle#: 23 Channel #: o) vial#: N.A. *
2+ arting Feak width: 60 Threshold: 0 *
s***************************************************************************
'1nstrument Type: HPLC/BECKMAN Column Type: ULTRASTYRABEL 500A *
solvent pescription: THF *

Uperating Conditions: =35C FLDNRATE=2.0ML/M1N *
petector Oz 254NM/.1AU petector 1: *

*

MiscC. Informationz CALIBRATIDN/GPC
"********************************************&***********%*******************

rting Delay: 0. 00 Ending Retention Time: 10.00
Jibration file: GPCPHEN
)lecular weight Distribution Aver ages

.eline TIMES: 3.85 to 10.00  Mu: 22295 to 2
oCess _TIMES: 3.85 to 10.00 Mw: 22295 to 2
stal Area: 251238
= 1751
= 322
o/ Mn= s.4277
-= 4258
= 1527
i % frea Log Mol Wt vs. freaz-Cun’ Cum %
2.4 ‘“ﬂl\l | pnxllx T pnll\l e ] vulllll 188
-
58 )
_ -1 25
nippe |l il gyt s b finr 1 )
Mol Wt 5 4 3 2 i e

18 18 18 18 18 18



4 ¥ £ILE BiBFC24

W IHN OGFC REFORT

* n************************************
. Bample Name: 91LD 3-3 C=2.68

. Date: 08-05-1986 12:29:38 Method:
nter face: S Cycle#: 24
. otarting Feak width: 60 Threshold: ©O

%********************************************************

ORIGINAL PAGE 1S CHART 10C

OF POOR QUALITY

.HDR TAKEN 0B-05-19B6 17:34:48

4&4&‘&9&*&*&%&4&

***************************************

Operator Initials: GEF *
paTA FILE: B: GFC24 .FTS *
Channel#: O Vial#: N.A. *

*

**********************

Instrument Type: HFLC/EBECKMAN Column Type: ULTRASTYRAGEL S00A *
- golvent Description: THF *
: Operating Conditions: T=35C FLOWRATE=2. OML/MIN *
b Detector 0: 254NM/ . 1AU Detector 1: *
‘ Misc. Information: CALIERATIDN/BFC *
&@!****************************************************************************
starting Delay: 0.00 Ending Retention Time: 10.00
ibration file: GFCFHEN
—~ecular Weight Distribution Averages
jaseline TIMES: 3.85 to 10.00 MWz 22295 to 2
» ycess TIMES: 3.BS to 10,00 Mu: 22295 to 2
n_-al Area: 243393
tw= 1838
in= 369
1 Mn= 4.9751
= 4370
1v= 1608
% frea Log Mol Wt vs. Area’-Cum’ Cum %
- 2.5 TTIT T 1 |nu||| ] ‘IIHIII I LR T 168
—H
-
- 58
N =1 25
TISB W IRE| [JEH IR ‘lllll P14 hlll 14 } ‘lllll 111 8
Mol Wt 5 4 3 2 i 0
18 18 18 18 18 18
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FABRIC TESTING

U S Polymeric
NAS8-36298
u.Ss. POLYNMERIC O.E. 71108
CCA-3 Fabric for NASA Lot# 3
ja. Breaking Strength, ibs/in, WARP #3-1S
ASTHM D1682 PICK 31
CENTER 32
PLAIN 37
AVG. 33.3
#3-2E #3-3S #3-3E
PICK 32 a9 38
CENTER 30 36 39
PLAIN 31 46 26
AVG. 31.0 40.3 37.7
#3-5S #3-5E 83-65
36 47 42
CENTER 30 38 33
PLAIN 37 48 31
AVG. 34.3 44.3 35.3
ib. Breaking Strength, lbs/in, FILL #3-1S
ASTH D1682 PICK 14
CENTER 19
PLAIN 18
AVG. 17.@
#3-2E #3-3S #3-3E
PICK 32 37 34
CENTER 28 28 27
PLAIN 23 2 27
AVG. 29.7 31.7 29.3
#3-5S #3-5E #3-6S
PICK i8 32 52
CENTER 19 34 44
PLAIN i3 33 41
AVG. 18.7 33.0 45.7
2a. Carbon Assay, % #3-1S
MDQAI 5560 PICK 96.8
CENTER 96.0
PLAIN 97.1
AVG. 96.63
#3-2E #3-3S #3-3E
PICK 96.7 96.6 97.3
CENTER 96.8 96.8 97.2
PLAIN 96. 5 96.8
} AVG. 96. 67 96.67 97.10
%{\.ﬂ' HITCO MATERIALS DIVISION

700 E. DYER ROAD, SANTA ANA, CALIFORNIA 92707 ©

(714) 548-1101 © TWX (310) 595-1

Page

$3-1E
30

32
31
31.0

43-45
34

31

36
33.7

#3-6E
45

37

34
38.7

#3-1E
31

31

31
31.0

#3-4S
29

30
24
27.7

#3-6E
43

42

42
42.3

#3-1E
96.5
97.1
97.2
96. 93

#3-4S
97.2
96.9
96. 8
96.97

1 of 6

#3-2S
38

32
as
35.0

#3-4E
38

as
a8
37.0

LOT3 AVG
37.5

33.8

26. 7
36.0

#3-25

130 » FAX # (714) 549-2855-5-2437



QCA—S Fabric for NASA Loté# 3

2a. Carbon Asgsay, % (CONTINUED)
MDQAI S560

£3-5S
PICK 96.4
CENTER 95.9
PLAIN 96.6
AVG. 96. 30
2b. Hydrogen Assay, %
MDQAI 5560
#3-2E
PICK .13
CENTER .14
PLAIN 215
AVG. . 140
$3-5S
PICK .16
CENTER .14
PLAIN 214
AVG. . 147
2¢. Nitrogen Amssay, %
HDGAI 5560
#3-2E
PICK .9
CENTER .9
PLAIN -1
AVG. .90
#3-55
PICK .9
CENTER .8
PLAIN
AVG. .83

3. Visuasl Ingpection
eCi-102

4. Specific Gravity., Units
PTH-84
* (NOTE: Results are not reliable due
; to surfsce activity)

»
W
]
h
t

Page 2 of 6

.143

#3-1E

¢3-]E
2.7440
2.5514

2.6226

2.639

LOT3 AVG
96. 58

96.53
96. 61
96.58

#3-25
.13
.15

. 143

#3-4E
.15
.15

. 153

LOT3 AVG
.153

. 153
L 151
. 153

#3-25
.8
.a

. 80

#3-4E
.8
.8

Y

LOT3 AVG
. 84
.85
.83
.84

#3-25
2. 8734
3. 0339

L9715
2.992



a
.

CCA-3 Fabric for NASA _Lot# 3

4. Specific Gravity, Units (CONTINUED)

PTHM-84

AVG.

AVG.
S. pH, Units
CTH-24B

AVG.

AVG.

€. TGA, °C at 50X Weight Loss

CTH-51 (AIR)

7a. Atomic Absorption, PP®
CTM-53B

Ca

Mg

Li
AVG.

#3-2E #3-38
2.4989 2.3014
2.6106 2.1918
2.5835 2. 2203
2.564 2.238
#3-5S #3-5E
2.7068 3.0945
2.8036 2.9334
2.8107 2.9026
2.774 2.977
AVG.
#3-2E #3-3S
7.9 7.3
7.8 2.3
7.85 7.30
#3-5S #3-5E
7.6 7.6
2.6 2.2
7.60 7.55
SET UP #1
3-18 647

3-25 647
3-3E 644
3-4E 651
3-5E 652

3-6E 649

AVG.

#3-2E

318
30
36

389

648

#3-3E

2.7607
2.7008
2.7294

e

2.730

#3-6S
2.6413
2.5773

Page

See Charts 6A-6L

Na
K
Cea
Mg
Li
AVG.

#3-35
325
26
10
96
2
457

#3-15
395
40
11
40
("]

———

486

#3-3E
375
29
9
S2

—2
465

3 of 6

#3-2S
325
26

38
394
#3-4E
382

as

40

465




Page 4 of 6

QCA-S Fabric for NASA Lot# 3

7a. Atomic Absorption, PP® (CONTIHUED)
cCTM-5S3B
#3-5S #3-SE #3-6S #3-6E LOT3 AVG
Na 446 333 395 362 367.8
K 40 34 23 23 30.8
Ca 2 11 12 2 7.7
Mg 42 52 60 45 54.2
L1 _e —2 _e _o _e
AVG. 532 430 490 432 460.3
7p. MNoisture Content, * #3-15 7.168 #3-4S 6.811
CTM-5S3B #3-1E 6.762 #3-4E 6. 491
#3-25 7.021 #3-5S 6. 609
#3-2E 7.001 #3-5E 6.618
#3-3S 6. 846 #3-6S 6.741
#3-3E 6. 724 #3-6E 6. 428
Lot# 3 AVERAGE 6.770
7c. Ash Content, % #3-1S .115 #3-4S . 155
CTH-53B #3-1E . 095 #3-4E . 234
#3-25 . 089 #3-5S . 222
#3-2E .114 #3-5E . 109
#3-3S . 135 #3-6S . 105
#3-3E .210 #3-6E .70
Lot# 3 AVERAGE .138
8a. Filament dismeter, microns, WARP #3-1S #3-2S #3-3S
s.E. M. procedure AVERAGE 10.82 11.08 10.76
(diameters sre an average Miniwmum 10. 00 10. 00 9. 40
10 neasurenents) Maximum 11.85 14,00 12.00
std. Dev e.53 1.28 2.89
#3-4S #3-55 #3-6S LOT3 AVG
AVERAGE 11.14 10. 48 12.38 11.11
Miniwmum 10. 40 8. 80 9. 00 8.8
Maximum 11.85 11.60 15.95 15.95
gtd. Dev @.53 1.02 2.02 1.27
8b. Filament diameter, wmicrons, FILL #3-16
s.E. M. procedure AVERAGE 12.73
(diameters are an average Miniwmum 11.50
of 10 neaaurements) MHaximum 15.65
std. Dev 1.20
ga. Thread Count, per inch, WARP #3-1S #3-1E #3-28
PTH-SA 52 52 52
53 52 52
53 52 52
52 52 S3
s3 52 53
AVG. 52.6 52.0 52.4



CCA-3 Fabric for NASA Lot# 3

9a. Thread Count, per inch, WARP (CONTINUED)

PTM-5A

#3-2E #3-35

52 52

52 52

53 52

53 52

3 23
AVG. 52.6 52.2
#3-58 #3-5E

52 54

52 53

52 53

52 S2

22 52
AVG. 52.0 52.8

gb. Thread Count, per inch, FILL
PTN-5A

AVG.

#3-2E #3-35

S0 50
49 49
1".] 49
50 49
49 49
AVG. 49.6 49.2

£3-5S #3-5E

49 47

49 48

50 48

49 49

-1 48
AVG. 49.4 48.0

10a. Areal veight as received, gm/4x4

PTH-3A LEFT
CENTER
RIGHT
AVG.

43-2E $3-35
LEFT 3.054 3. 069
CENTER 3.019 3.036

RIGHT 3.012 2.068
AVG. 3.028 3. 058

#3-3E
S2
53
53

52.6

23-1S
49

49

49

49
49
49.0

#3-3E
49

49

49

49

50
49.2

#3-6S
49

49

49

49
49
49.0

#3-1S
3.108
3.148

3.082
3.113

3.166
3.082

3.149
3.132

Page

#3-4S
52

52

51

52
52
51.8

#3-6E
53

54

53

53

53
53.2

#3-3E
49

49

48

49
49
48.8

ga-ig
49
49
49
49
49
49.0

43-6E
49

49

50

49
49
49.2

#3-1E
2.991
3.008

3.001
3. 000

3.110
3.057

3.084

5 of 6

#3-4E
53

53

52

52
53
52.6

LOT3 AVG
52.4

52.6
52.4
52.3
52.5
52.4

43-25
50

49

49

50
49
49.4

#3-4E
Y

50

50

50
50
50.0

LOT3 AVG
49.2

49.0
49.2
49.3

49.2
49.2

#3-25
3.053
3.045

3.040
3. 046

g3-4E
3. 060
3.027
3.078
3.055



CCA-3 Fabric for NASA Lot# 3

10a. Areal weight a8 received, gm/4x4 (CONTINUED)

PTH-3A
#3-55 #3-5E
LEFT 3.012 3.030
CENTER 3. 007 2.982
RIGHT 3.080 2. 076
AVG. 3.@33 3.029
1@b. Volatiles a8 received, %
PTH-3A LEFT
CENTER
RIGHT
AVG.
#3-2E -3S
LEFT 6.42 6.61
CENTER 6.13 6.92
RIGHT 5,54 7.58
AVG. 6. 03 7.04
#3-5S #3-5E
LEFT 6.91 6.50
CENTER 6.78 6. 44
RIGHT Z7.23 7.22
AVG. 6.93 6.72
10c. Weight Change On Acetone Wash, %
PTH-3A LEFT
CENTER
RIGHT
AVG.
#3-2E #3-3S
LEFT -3.18 -3.11
CENTER -3.18 -2.83
RIGHT -3.3 -2.29
AVG. -2.74
g3-55  #2-5E
LEFT 04 -. 07
CENTER -.14 -.29
RIGHT . @ -
AVG. -. 04 -.19

#3-6S
3.030
2.980

2.942
2.984

#3-18
8. 85

u.s. Polymeric

A O

Rawmid NH.

Quraishi,

Page 6 of 6

#3-6E LOT3 AVG
3.089 3.064
3.046 3.036

3. 065 3.057

3. 067 3.052
#3-1E #3-28
6.85 7.21
7.05 6. 60
7.16 6.41
7.02 6.74

8. 20 6.50
g.11 6.31
8.04 6. 24
e.12 6.35
#3-6E LOT3 AVG
6.54 7.02
6.96 6.99
5,81 7. 00
6.44 7.00

-1.97 -2.08
-1.90 -2.50
-1.72 -2.57
-1.86 -2.38
#3-45 #3-4E
-.81 -.35
-.96 -.14
-1.20 . 00
-.99 -.16

.35 -1.16

.42 -1.18
7 -

.28 -1.15

Manager

Quality Assurance Department
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PREPREG TESTING
NAS8-36298

U.S. POLYMERIC 0.E.71108

FM_SOSSB__ NASA LOT# 3 y.S.P. LOT# C@2133
ia. Resin Content, Soxhlet, X ROLL#1  ROLL#1  ROLL#2 ROLL#2
CTM-6D START END START END
35. 4 33.6 35.9 36.5
35.1 34.4 36.3 3s.1
32,7 34.7 35.5 37.8
AVG. 24.4 34,2 35.9 36.5
ROLL#3 ROLL#3  ROLL#4 ROLL#4 ROLL#S  ROLL#S ROLL#6
START END START END START END START
33.5 33.8 33.9 33.5 33.8 33.8 33.7
32.0 33.9 32.4 35.2 32.7 33.2 33.0
32.9 33.9 32.0 33.3 35.3 33.1 34.8
AVG. 32.8 33.9 32.8 34.0 33.9 33.4 33.8
ROLL#6  ROLL#7  ROLL#7 ROLL#8 ROLL#3  ROLL#9 ROLL#9
END START END START END START END
35.8 35.9 33.1 - -- - --
33.5 33.4 32.2 -- - -- --
35.5 35.9 22.2 - -- -- --
AVG. 34.9 35,1 32.5 - -- - --

NASA LOT# 3 AVERAGE 34.1

HITCO MATERIALS DIVISION
700 E. DYER ROAD, SANTA ANA, CALIFORNIA 92707 * (714) 549-1101 ¢ TWX (910) 585-1130 FAX # (714) 549-2858-5-2437
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3 .s.p, LOT# 22133

FM _S055B NASA LOT#
1b. Filler Content, Soxhlet, % ROLL#}
cTH-6D START
14.9
14.8
13.7
AVG. 14.5
ROLL#3 ROLL#3 ROLL#4 ROLL#4
START END START END
14.1 14.2 14.2 14.1
13.4 14.2 13.6 14.8
13.8 14.2 13.4 14.0
AVG. 13.8 14.2 13.7 14.3
ROLL#6 ROLL#7 ROLL#7 ROLL#8
END START END START
15.0 15.1 13.9 --
14.1 14.0 13.5 -
(14.9 1S5. 1 13.5 -=
AVG. 14.7 14.7 13.6 -
ic. Cloth Content, soxhlet, % ROLL#1
CTM-6D START
49.7
50.1
53.6
AVG. 51.1
ROLL#3 ROLL#3 ROLL#4 ROLL#4
START END START END
52.4 52.0 51.9 52.4
54.6 51.9 54.0 50.0
53.3 S51.9 54.6 52.7
AVG. 53.4 51.9 53.5 51.7
ROLL#6 ROLL#7 ROLL#7 ROLL#8
END____ START END START
49.2 49.0 53.0 -
52.4 52.6 54.3 --
49.6 49.0 54.3 --
AVG. 50. 4 50.2 53.9 -

NASA LOT# 3

ROLL#1

ERD
14.1%

14.5

ROLL#2

START
15.1

15.3

14.9
15.1

ROLL#S
END____
14.2
13.9

13.9
14.0

ROLL#9
ETART

AVERAGE

ROLL#2
START
49.0
48.4
49.6
49.90

ROLL#5

END
52.0

52.9

53.0
52.6

ROLL#9
TART

AVERAGE

ROLL#2
END____
15.3
14.8

15.9
15.3

ROLL#6
START _
14.2
13.9
14.6
14.2

ROLL#9
END_
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FM_S@5SSB NASA LOT# 3 U.s.p. LOT# Ce2133

2. Volatile Content, % ROLL#1 ROLL#1 ROLL#2 ROLL#2
PTH-17B ETART END START END
4.3 3.8 4.3 3.9
4.1 3.6 3.9 3.8
AVG. 4.4 3.7 4.1 3.8

ROLL#3 ROLL#3 ROLL#4 ROLL#4 ROLL#5 ROLL#S ROLL#6

START END START END START END START

3.7 3.6 3.9 3.9 4.0 4.2 3.8
3.5 3.5 3.4 3.7 3.7 3.5 3.6
AVG. 3.6 3.6 3.8 3.8 3.8 3.7 3.7

ROLL#6 ROLL#7 ROLL#7 ROLL#8 ROLL#8 ROLL#9 ROLL#9S

END START END §TART END §TART END
4.4 4.6 3.9 - - - -
3.9 3.8 3.8 - - - -
3.9 3.8 3.7 -~ -- - --
AVG. 4.1 4.1 3.8 - - - -

NASA LOT# 3 AVERAGE 3.8

3. Flow, X% ROLL#1 ROLL#1 ROLL#2 ROLL#2
PTH-19G START END START END
19.5 16.3 18.9 15.6
17.8 15.4 17.5 11.3
8.1 16.7 16.9 14.8
AVG. 18.5 16.1 17.8 13.9

ROLL#3 ROLL#3 ROLL#4 ROLL#4 ROLL#S ROLL#5 ROLL#6

START END START END START END START
11.7 19.7 11. 4 11.7 13.3 14.3 15.7
15.0 16.2 10.5 12.3 13.6 14.3 15.1
14.1 17.0 12.0 11.8 14.0 13.8 15.2
AVG. 13.6 17.6 11.3 11.9 13.6 14.1 15.3

ROLL#6 ROLL#7 ROLL#7 ROLL#8 ROLL#8 ROLL#9 ROLL#9

END START END START END START END___
17.7 15.4 18.5 -- -- -- --
17.8 17.2 19.7 -- -- -- --

7.5 16.86 19.5 = o= — -
AVG. 17.7 17.8 19.2 -- -- -- --

NASA LOT# 3 AVERAGE 15.6



FM _S05S5B NASA_LOT# 3

Page 4 of 14

u.s.p? oT# _C92133

ROLL#2
END
34.5
34.1
33.5
34.0

ROLL#6
START
33.9
33.6
34.8
34.1

ROLL#9
END

S50
59
63
65
29

42
56
36
40
35

4. Resin Content, Dry Basis, % ROLL#1  ROLL#1 ROLL#2
pPTM-16F, Type II START END START
36.5 34.6 36.8
35.4 33.7 34.2
36.5 34.9 36.1
AVG. 36.1 34.4 35.7
ROLL#3  ROLL#3 ROLL#4  ROLL#4 ROLL#S  ROLL#5
START END START END START END
33.9 33.6 35.6 34.1 as.7 35.0
33.5 32.6 31.9 31.7 32.0 33.5
23.8 32.6 37.9 34.6 35.7 34.5
AVG. 33.7 32.9 34.8 33.5 34.5 34.3
ROLL#6  ROLL#7 ROLL#7  ROLL#8 ROLL#8  ROLL#9
END START END START END START
35.9 36.3 33.6 -- -- --
32.9 32.7 32.3 -- -- --
35.8 35.7 32.9 -- -- -
AVG. 34.9 34.9 32.9 -- -- -
NASA LOT# 3 AVERAGE 34.3
s. TACK, 1lbs ROLL#1-S8 32 ROLL#5-E
PTN-80 ROLL#1-E 50 ROLL#6-5
ROLL#2-S 36 ROLL#6-E
ROLL#2-E 28 ROLL#7-S
ROLL#3-S 45 ROLL#7-E
ROLL#3-E 54 ROLL#8-S
ROLL#4-S 40 ROLL#8-E
ROLL#4-E 41 ROLL#9-S
OLL#S-S 5 ROLL#9-E -
NASA LOT# 3 AVERAGE 47
6. Gel Tiwe, Seconds ROLL#1-S 63 ROLL#S-E
PTN-20E ROLL#1-E 95 ROLL#6-S
ROLL#2-S 61 ROLL#6-E
ROLL#2-E 38 ROLL#7-S
ROLL#3-S 55 ROLL#7-E
ROLL#3-E 50 ROLL#8-S
ROLL#4-S 44 ROLL#8-E
ROLL#4-E 32 ROLL#9-S

ROLL#5- 9 OLL#9- --
NAGA LOT# 3 AVERAGE 59



50558

NASA LOT# 3

Na

K

Ca

Mg

L1
TOTAL

ROLL#4
START
399
17
3
1
2
420

ROLL#7
END
288
18
2
2
o

EM
7a. Atomic Abgzorption, ppm
CTM-53B
ROLL#3
END
Na 309
K 15
Ca 3
Mg 1
Li ("]
TOTAL 328
ROLL#7
START
Na S33
K 22
Ca 2
Mg 2
Li 2
TOTAL 559

310

7b. Moisture Content, %
CTM-53B

7c.

Ash Content,

CTHM-53B

%

Page S of 14

U.S.P. LOT# CO 133

ROLL#1  ROLL#1  ROLL#2 ROLL#2  ROLL#3
START END START END START
344 438 436 428 276
19 17 20 20 16

2 2 2 2 2
2 2 2 3 2
[ [ @ 2 2
367 459 460 453 296
ROLL#4 ROLL#S  ROLL#S ROLL#6  ROLL#6
END START END START END
456 454 382 500 494
14 15 18 20 21
2 2 2 2 2
1 2 2 1 3
') o [y 2 o
473 473 404 523 520
ROLL#8 ROLL#8  ROLL#9 ROLL#9 LOT#3
START END START END AVG.
-- -- -- -- 410
-- -- -- -- 18
-- -- -- -- 2
-- -- -- -- 2
- - - - @
-- -- -- -- 432
ROLL#1-S  5.22 ROLL#5-E 5.03
ROLL#1-E  5.19 ROLL#6-S S5.24
ROLL#2-S 5.13 ROLL#6-E  5.42
ROLL#2-E S.48 ROLL#7-S 5.34
ROLL#3-S 5.05 ROLL#7-E S5.21
ROLL#3-E  4.99 ROLL#B-8 ----
ROLL#4-5 5.@6 ROLL#8-E ~----
ROLL#4-E  4.86 ROLL#9-8  =---
_BQLL!§:§___QLLZ____BQLL!Q;E___:::;
NAGA LOT# 3 AVERAGE 5.17
ROLL#1-8 .16 ROLL#S-E .17
ROLL#1-E .11 ROLL#6-S .20
ROLL#2-S .07 ROLL#6-E .31
ROLL#2-E .12 ROLL#7-S5 .26
ROLL#3-S .21 ROLL#7-E .23
ROLL#3-E .12 ROLL#8-S -~
ROLL#4-S .15 ROLL#8-E  --~
ROLL#4-E .19 ROLL#9-8 --~
ROLL#S-S .18 ROLL#9-E _ --=<
NAGA LOT# 3 AVERAGE .18
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FH _S50558B NASA LOT# 3 U.s.pP. LOT# C02133
8. TGA, % veight loss at Sea-C ROLL#1-S 10.9 ROLL#S-E 5.9
CTK-5S1 (Nitrogen) ROLL#1-E 9.7 ROLL#6-S 8.9
ROLL#2-S 9.6 ROLL#6-E 10.1
ROLL#2-E 9.4 ROLL#7-5 10.3
ROLL#3-S 9.1 ROLL#7-E 11.1
ROLL#3-E 9.5 ROLL#8-S -——-
ROLL#4-S 10.4 ROLL#8-E -
ROLL#4-E 9.5 ROLL#9-S -
BOLL#S-S 10.1 ROLL#9-E -==
NASA LOT# 3 AVERAGE 9.6
See chart 8A-8N
g. psc, °C FIRST TEMPERATURE gggggg_xgggggglggg
CTM-S0A ROLL#1-S 180 233
ROLL#1-E 175 235
ROLL#2-S 177 232
ROLL#2-E 179 236
ROLL#3-S 176 237
ROLL#3-E 174 234
ROLL#4-S 179 237
ROLL#4-E 178 237
ROLL#5-S 178 238
ROLL#5-E 179 236
ROLL#6-S 179 235
ROLL#6-E 178 234
ROLL#7-S 178 235
ROLL#7-E 178 235
ROLL#8-S - -
ROLL#8-E - -
ROLL#9-S - -
BOLL#Q-E - -
NASA LOT# 3 AVERAGE 178 23S
See chart gA-9N
10. Infrared (IRZB) Baseline ROLL#1-S 1.13 ROLL#5-E 1.08
cTH-21C ROLL#1-E 1.13 ROLL#6-S 1.11
ROLL#2-S5 1.13 ROLL#6-E 1.10
ROLL#2-E 1.07 ROLL#7-S 1.15
ROLL#3-S 1.11 ROLL&#7-E 1.14
ROLL#3-E 1.11 ROLL#8-S -
ROLL#4-S 1.11 ROLL#8-E -—--
ROLL#4-E 1.10 ROLL#9-S —-———
ROLL#S-S 1.11 ROLL#9-E —_———
NASA LOT# 3 AVERAGE 1.11
See chart 10A-10N
- 11. Environmental History Date manufactured: 30 April 1986

»

Package in: Polyethylene bag lupported
in cardboard carton
Date shipped: 12 June 1986 in
40°F truck



¥ 50558
12. Specific Gravity,
ASTM D792
ROLL#3 ROLL#3
START END
1.483 1. 479
1.483 1.482
1.483 1.481
AVG. 1.483 1.481
ROLL#6 ROLL#7
END START
1.486 1.482
1.486 1.483
1.487 1.482
AVG. 1. 486 1.482
13a. Tenslile Strength, ksi,

NASA LOT# 3

FM S505S5SB _ NA2A =

FTHS 406-1011

AVG L

AVG.

ROLL#3
START
18.22
20.28
19.29
20.21

21.63
19.93

ROLL#6
END
21.96
21.81
20.01
22.19

21.71

ROLL#3
END
25. 40
24.10
22.68
22.19
25.05
23.68

ROLL#7
START
19.72
21.27
20.82
21.58
22.46
21.17

Cured,

Units

AVG.

ROLL#4

START
1.478
1.480

1.479
1.479

ROLL#7
END
1.483
1.480

L ] !76
1.480

WARP

ROLL#1
START
1.471
1.479

1.480
1.477

ROLL#4
END
1.473
1.481
}1.453
1.469

ROLL#8
START

ROLL#1

END
1.464

1.462

}1.409
1.445

ROLL#S

START
1.483

1. 484

1.484
1.484

ROLL#8
END

NASA LOT# 3

ROLL#1
START
20.05
20.81
21.29
19. 48

22. 40
20. 80

ROLL#4
END

19. 34
21.16
21.48
20.97

21.32
20. 85

ROLL#8
START

ROLL#1
END
20.34
21.50
20.73
21.35

20.22
20.83

ROLL#5S

START
20. 36
20.19
19.93
21.02
21.75
20.65

ROLL#8
END

Page 7 of 14

u.s.p. LOT# co2133

ROLL#2
START
1.484
1.483

}.481
1.483

ROLL#5
END
1.483
1.481
1.471
1.478

ROLL#9
START

AVERAGE

ROLL#2
START
20.11
19.18
17.67
19.93
20.13
19.41

ROLL#5S
END

20. 85
21.13
19.62
19.37

18.37
19.87

ROLL#9
START

ROLL#2
END
1.398
1.446

1.418
1.421

ROLL#6
START
1.480
1.481%
1.483
1.481

ROLL#9
END

1.473

ROLL#2
END ___
22.63
23.47
22.97
21.13

23.34
22.71

ROLL#6
START
22.15
22.49
22.67
22.56

22.77
22.53

ROLL#9
END

a—————

21.21
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FM_S0558 NASA LOT# 3 u.s.p. LOT# Ce2133

13b. Tensile Modulus, wsai, WARP ROLL#} ROLL#1 ROLL#2 ROLL#2
FTHS 406-1011 START END START END
2.86 3.18 3.00 3.17
2.82 3. 06 2.86 3.26
3.04 3.06 2.98 3.29
3.07 3.13 3.12 3.14
2-96 3.45 2.87 3.21
AVG. 2.95 3.18 2.97 3.21
ROLL#3 ROLL#3 ROLL#4 ROLL#4 ROLL#5 ROLL#5 ROLL#6
START END START END START END START
2.91 3.07 3.01 2.98 2.65 2.96 3.08
2.85 3.02 3.06 3.07 2.88 -- 2.98
3.03 3.04 3.07 3.08 3.06 2.89 3.20
3.00 3.09 3.12 2.87 2.92 2.95 3.19
2:-97 3.02 3.09 3,11 2:90 2.78 .27
AVG. 2.95 3.085 3. 07 3.02 2.88 2.90 3.14
ROLL#6 ROLL#7 ROLL#7 ROLL#8 ROLL#8 ROLL#9 ROLL#9
END START END START END START END
3.07 3.45 2.98 -- -- - --
2.82 3.02 3.22 -- -- -- --
2.76 3.24 3.24 -- -- -- --
3.14 2.88 3.01 -- -- -- --
3.00 3.30 3.15 == == == ==
AVG. 2.96 3.18 3.12 -- -- -- --

KASA LOT# 3 AVERAGE 3.04

13c. Teneile Elongation, X WARP ROLL#1 ROLL#L  ROLL#2 ROLL#2
FTHS 406-1011 START END START END
1.05 .98 1.04 1.10
1.14 1.05 1.02 1.13
1.13 1.01 .97 1.12
1.00 1.01 -- 1.05
.27 .91 1.8 1.16
AVG. 1.12 .99 1.03 1.11
ROLL#3 ROLL#3  ROLL#4 ROLL#4 ROLL#S  ROLL#S ROLL#6
START END START END START END START
.92 1.40 1.09 .93 1.08 1.11 1.19
1.05 1.33 1.17 1.08 1.11 -- 1.20
.97 1.18 1.16 1.04 1.04 1.12 1.15
1.05 1.20 1.12 1.05 1.13 1.04 1.16
1.12 1.2 1.14 1.5 1.15 1.01 1.14

AVG. 1.02 1.26 1.14 1.03 1.10 1.07 1.17
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FM _SO55SB NASA LOT# 3 u.s.p. LOT# c02133

13c. Tensile Elongation, %, WARP (COKTINUED)
FTHMS 406-1011

ROLL#6 ROLL#7 ROLL#7 ROLL#8 ROLL#8 ROLL#9 ROLL#9

END START END START END START END
1.13 1.03 1.@7 - - -- --
1.17 1.14 1.02 - -- - --
1.09 1.14 1.04 -- - -- --
© .96 1.13 .96 - - -- --
1.15 .16 1.11 - -- -- -
AVG. 1.10 1.12 1.04 -- -- -- --

NASA LOT# 3 AVERAGE 1.@9

14a. Flexural Strength, kei, WARP ROLL#1  ROLL#1  ROLL#2 ROLL#2
FTMS 406-1031 START END START END
36.08 36.71 33. 49 40.68
35.98 34.90 27. 46 36. 14
36.75 33.06 33. 09 39.13
36.95 41.06 34.58 39. 00
37.68 42.95 34, 37 36. 58
AVG. 36. 69 37.73 32.60 38. 30
ROLL#3 ROLL#3  ROLL#4 ROLL#4  ROLL#S  ROLL#S ROLL#6
START END START END START END START
35. 36 40.63 34.48 35.38 31.74 29. 50 35. 52
34,27 44.99 35,69 33.44 35.62 29.70 33.49
33.85 40.27 32.21 33.79 38.83 32.36 34.20
37.60 39. 47 32.70 32.90 39,58 35.57 34.03
. 36.29 40.14 34.42 34. 07 36.80 29. 64 33.66
AVG. 35.47 41.10 33.90 33.91 36. 51 31.35 34.18
ROLL#6  ROLL#7  ROLL#7 ROLL#& ROLL#8  ROLL#9 ROLL#9
END START END START END __  START END
30.63 29. 66 33.66 -- -- -- --
34.28 34. 41 29.79 -- -- -- --
37.18 31.99 37.29 -- -- -- --
38.36 27.22 34.08 -- -- -- --
23.43 31,09 34.94 -—- -- - -
AVG. 34.78 30. 87 33.95 -- -- -- --

NASA LOT# 3 AVERAGE 35.10

14b. Flexural Modulus, msi, WARP ROLL#1 ROLL#1Y ROLL#2 ROLL#2
FTMS 406-1031 START END START END ___
2.68 2.82 2.61 2.69
2.50 2.80 2.70@ 2.68
2.84 2.89 2.61 2.81
2.99 2.73 2.66 2.84
2.58 3,11 2.71 2:81

AVG. 2.72 2.87 2.66 2.77



e

NASA LOT# 3

FM _S055B

14b. Flexural Modulus, mei,
FTHS 406-1031
ROLL#3 ROLL#3 ROLL#4
START END START
2. 84 2.92 2.60
2.68 2.81 2.42
2.57 2. 64 2.66
2.72 2.70 2.47
2.90 2.83 2.74
AVG. 2.74 2.82 2.58
ROLL#6 ROLL#7 ROLL#7
END START END
2.86 2.75 1.93
2.73 2.87 2.57
2.64 2.71 2.94
- 2.82 2.32 2.75
2.47 2:69 2.64
AVG. 2.70 2.67 2.61
15a. Compressive Strength, ksi, WARP
FTHNS 406-1021
AVG.
ROLL#3 ROLL#3 ROLL#4
START END START
60. 25 51.89 48.83
52. 48 52.59 60. 64
43.92 64.72 54,38
59, 52 63. 44 66.11
61.08 62,13 67.95
AVG. 55.45 58.95 59, 58
ROLL#6 ROLL#7 ROLL#7
END START END
56. 89 56.95 54. 21
49.98 62.30 56. 45
54.63 52.83 59, 29
49. 56 56.31 54.85
56. 00 54. 49 54.60
AVG. 53.41 56. 58 s55. 88

WARP (CONTINUED)

ROLL#4
END
2.43
2.78
2.76
2.59

2.58
2.63

ROLL#8
START

NASA LOT# 3

ROLL#}
START
62.60
61.55
59. 06
60.74

57.41
60.27

ROLL#4
END
59. 23
63. 44
61.55
60.69

53. 50
59.68

ROLL#8
START

ROLL#1
END
48.73
64.07
63. 42
64. 43

58.27
59.78

ROLL#5
START
51.62
58. 09
53.18
54.76
48. 54
53. 24

ROLL#8
END

Page

u.s.p. LOT# Co2133

ROLL#5
END
2.82
2.98
2.21
2.32
2.72
2.61

ROLL#9
START

AVERAGE

ROLL#2
START _
S1.96
61.36
57.80
63. 24
62.74
59, 42

ROLL#5
END
52.12
56.05
50.77
61.83
59. 22
56. 00

ROLL#9
START

NASA LOT# 3 AVERAGE

10 of 14

ROLL#6
START
2.31
2.61
2.54
2.73

2:-73
2.58

ROLL#9
END

56.98



~a,

15b.

i6.

NASA LOT# 3

EM SQ55B

Compressive, Modulus, mal, WARP
FTHMS 406-1021
AVG.
ROLL#3 ROLL#3 ROLL#4
START END START
3.20 2.97 2.99
3.08 2.90 2.96
2.94 2.90 3.01
3.13 2.94 3.06
3.24 2.92 3:.47
AVG. 3.12 2.93 3.10
'ROLL#6 ROLL#7 ROLL#7
END START END
3.24 3. 07 3.06
3.33 3.21 3.15
3.11 3.10 3.36
3.06 3.12 3.09
3.12 3.09 3.14
AVG. 3.17 3.12 3.16
Double Shear Strength, ksi
FTHNS 406-1041A
AVG.
ROLL#3 ROLL#3 ROLL#4
START END START
5.74 4.86 4.35
5.66 3.51 4.87
4,71 4.72 4.94
5.54 4.77 4. 56
S5.00 4.15 5.77
AVG. S5.33 4.40 4.90

ROLL#1
§TART
3.19
3.25
2.78
3.37
3.5
3.13

ROLL#4
END
3.16
3.20
3.15
3.11

3.05
3.13

ROLL#8
STAR

ROLL#1
END
3.07
3.12
3.06
3.09
3.e8
3.08

ROLL#5
START
3.42
3.38
3.46
3.31

3.37
3.39

ROLL#8
END

NASA LOT# 3

ROLL#1
START
S5.09
6.15
5.36
S5.97
4.32
5.38

ROLL#4
END
4.32
4.56
4.48
4.26

!. 34
4.39

ROLL#1
END
6.26
6.53
5.77
6.09
€.15
6.16

ROLL#5
START
5.86
4.51
4.90
5.23

5. 65
5.23

Page
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ROLL#2
START
3. 00
3.07
3.13
3.19

3.38
3.15

ROLL#5
END___
3.07
3.32
3.05
3.09

3.02
3.1}

ROLL#9
START

AVERAGE

ROLL#2
START
4.57
3.98
4.80
4.72

4.36
4. 49

ROLL#5
END
5.35
4.66
5.05
4.83

5. 28
5.03

11 of 14

ROLL#2
END
3.22
3.09

2.98

3.04
3.08

ROLL#6
START _
3.14
3.23
3.03
3.04
3.3
3.09

ROLL#9
END

3.13

ROLL#2
END____
4.15
S. 05
5. 08
4.42
4.49
4.64

ROLL#6
START
5.23
4.85
5. 00
4.862
4.76
4.93
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16. Double Shear Strength, ksi (CONTINUED)
FTHS 406-1041A
ROLL#6 ROLL#7 ROLL#7 ROLL#S8 ROLL#8 ROLL#9 ROLL#9
END START END START END START END
4.82 5.69 5. 56 - - -- -
5. 89 5. 66 4.75 -- - -- --
4.5} 4.13 4.59 -- -- - --
5.35 4.64 4.79 -- - -- --
5.65 4.19 5,953 -- -= -- -
AVG. 5.24 4. 86 5. 04 -- - - --
NASA LOT# 3 AVERAGE 5.00
17. Barcol Hardnegs, Unitse ROLL#1-S 72.0 ROLL#5-E 74.6
ASTM D-2583 ROLL#1-E 75.0 ROLL#6-S 73.7
(Average of 10 ROLL#2-S 72.9 ROLL#6-E 73.3
determin.tionc) ROLL#2-E 7Q. 4 ROLL#7-S 74.0
ROLL#3-S 71.0 ROLL#7-E 73.9
ROLL#3-E 73.0 ROLL#8-S -
ROLL#4-5 72.0 ROLL#8-E --
ROLL#4-E 73.0 ROLL#9-S -
BOLLIS—Q 7.2 ROLL#9-E -—
NASA LOT# 3 AVERAGE 72.8
i18. Residual Volatiles, % ROLL#1 ROLL#1 ROLL#2 ROLL#2
PTH-98 START END START END
1.66 2.00 2.16 1.57
1.66 1.95 2.16 1.60
1.67 .96 2.15 1.59
AVG. 1.66 1.97 2.16 1.58
ROLL#3 ROLL#3 ROLL#4 ROLL#4 ROLL#5 ROLL#5 ROLL#6
END START END START END START END
1.78 1.93 1.99 1.50 2.03 1.92 1.68
1.81 1.88 2. 00 1.52 1.99 1.83 1.63
1.75 1.90 1.97 1.52 1.98 1.81 1.63
AVG. 1.78 1.90 1.99 1.52 2.00 1.85 1.64
ROLL#6 ROLL#7 ROLL#7 ROLL#B ROLL#8 ROLL#9 ROLL#9
END START END START END START END
1.74 1.96 1.85 - -- -- -
1.78 1.97 1.98 -- -- - --
1.69 1.97 1.89 - - - -=
AVG. 1.74 1.97 1.91 -- - -- --
NASA LOT# 3 AVERAGE 1.83
19. Resin Content, Pyrolysis, % ROLL#1 ROLL#1 ROLL#2 ROLL#2
CTN-14B START END START ND
33.99 32.31 34.63 32.32
34.39 32.61 33.77 32.51
34.76 32.99 35.23 31.80
AVG. 34.38 32.63 34.54 32.21
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Fr_S0SSB NASA LOT# 3 U.s.p. LOT# Cce2133

19. Resin Content, Pyrolysis, o (CONTINUED)
CTM-14B

ROLL#3 ROLL#3 ROLL#4 ROLL#4 ROLL#S ROLL#S5 ROLL#6

END START END START END __ START ~ END
34.37 33.97 32.82 32. 55 38. 30 33.35 35. 07
35,43 34.28 33.11 31.95 23.77 34.08 34.38
3. 90 23,65 21.73 32.64 33,52 24.57 35.74
AVG. 34.57 33.97 32.55 32. 38 35. 20 34.00 35. 06
ROLL#6  ROLL#7  ROLL#7 ROLL#&  ROLL#&  ROLL#S ROLL#9
END START END START END START END
34. 44 35. 86 24.04 - -- -- -
34.28 36. 49 24.49 -- -- -- --
24. 66 36.73 24.25 - - -= --
AVG. 34.46 36. 36 34.26 -— - -- --

NASA LOT# 3 AVERAGE 34.04

20. Acetone Extraction, % ROLL#1  ROLL#L ROLL#2  ROLL#2
CTH-18A START END START END
: 2.56 .99 .25 1.43
.76 .08 -1.85 1.59
1.90 1.74 .99 1.28
AVG. 1.74 .88 - .20 1.43
ROLL#3  ROLL#3 ROLL#4  ROLL#4 ROLL#S  ROLL#S ROLL#6
END START END START END START END
.33 .94 1.23 2.44 1.50 1.89 -.46
.16 2. 46 1.32 -.60 1.81 1.55 -5.36
1.10 .33 1.58 .90 2.3S .60 3.71
AVG. .53 1.24 1.38 .91 1.89 1.75 -1.37
ROLL#6  ROLL#7 ROLL#7  ROLL#8 ROLL#8  ROLL#9 ROLL#9
END __  START END _  START END __  START END
-6.57 -6.47 -11.20 -- - -- --
.@5 -6.84 -6.84 -~ -- -- --
_1.47 -4.12 _-6.83 ~———— - o o=
AVG. <-1.69 -5.81 -8.29 -~ -- - --

NASA LOT # 3 AVERAGE -.40

2ia. CTE, in/in eF, with PLY ROLL#1 ROLL#1 ROLL#2 ROLL#2
PTM-61B START END START END
5.09 5.07 S5.28 5.74
4.91 S.68 5.74 5. 30
AVG. 5. 00 S.38 5.51 S.52
ROLL#3 ROLL#3 ROLL#4 ROLL#4 ROLL#3 ROLL#5 ROLL#6
END START END START END START END
3.64 3.98 4.79 3.36 4.31 4.80 5.76
4. 86 5,55 5.67 5. 34 5.43 5.76 6.49

AVG. 4.25 4.77 5.23 4.32 4.87 5.28 6.13



21la.

21b.

Page 14 of 14

LA

ROLL#9S
START

ROLL#9
END

- -
———

AVERAGE 5.09

ROLL#2

START
6.95
7.72
7.34

ROLL#5
START
8. 48
7.12
7.80

ROLL#9
START

S t—

EM S0S5B NASA LOT# 3 u.s.p. LOT# co2133
CTE, in/in oF, with PLY (CONTINUED)
PTH-61B
RdLLCG ROLL#7 ROLL#7 ROLL#8 ROLL#8
END START END START END
4.58 5.36 3.90 - -
5.36 5.90 5, 05 == -
AVG. 4. 97 5. 63 4- 48 - -
NASA LOT#3
CTE, in/in *F, Crossply ROLL#1 ROLL#1
PTH-618B START END
7.05 9.01
5. 45 9,08
AVG. 6.25 9.@5
ROLL#3 ROLL#3 ROLL#4 ROLL#4 ROLL#5
END START END START END
4.86 7.48 6. 89 7.43 - 8.20
7.72 8.82 8.75 5.88 6.68 .
AVG. 6.29 8.15 7.82 6. 66 7.44
ROLL#6 ROLL#7 ROLL#7 ROLL#8 ROLL#8
END START END START END
10.08 9,08 8.48 -- -
70 §2 2: 01 Eo 02 - -
AVG. 8.80 9.05 8.75 - -

ROLL#2
END
6. 48

8.42
7.45

ROLL#6
END
11.10

10. 58
10.84

ROLL#9
END

NASA LOT# 3 AVERAGE 7.98

See chart 21A-21N

U.S. Polymeric

\
JW-—A M‘ @———J'
Hamid M. Quraishi,
Quality Assurance Dep.rtnent

Manager
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